INTRODUCTION
In 1926, when Prof MacLean, Professor of Medicine at St. Thomas' Hospital, London, wrote his article on 'Some Observations on Diabetes and Insulin in General Practice' in the Postgraduate Medical Journal, 1 the discovery of insulin was not yet 5 years old. Nevertheless, Prof MacLean was convinced that "insulin is by far the greatest boon that has ever been conferred on the suffering diabetic patient, for through its proper use he may, in almost every instance, regain a great measure of health and strength".
Ninety years on, the management of type 1 and type 2 diabetes focuses on improving glycaemic control by means of lifestyle modification and pharmacological therapy with the aim of reducing risk and progression of microvascular and macrovascular complications. Landmark studies such as the Diabetes Control and Complications Trial (DCCT) in type 1 diabetes and the United Kingdom Diabetes Prospective Study (UKPDS) in type 2 diabetes have shown that intensive glycaemic control improves patient outcomes especially for microvascular complications although the effect on macrovascular complications remains unresolved. 2 3 Diabetes care is delivered holistically by a multidisciplinary team (MDT) in primary and secondary care with the emphasis on individual glycaemic targets according to patient circumstances such as hypoglycaemia risk, weight and comorbidities. Patients are actively encouraged to self-manage their condition and engage in the decision-making process with the support of this team. The use of technology has transformed the monitoring and delivery of treatment in diabetes and communication with healthcare professionals while new glucose-lowering therapies are used to target key pathophysiological defects in the development of diabetes.
Despite major advances in care, the prevention and cure of diabetes remain elusive. However, considerable research is being conducted in these areas and early results of trials indicate that it is unlikely to be another 90 years before prevention or cure will be realised for type 1 and type 2 diabetes. 4 5 This review will discuss the current management of type 1 and type 2 diabetes, and also consider future directions in care, comparing the major changes since Prof MacLean's time 90 years ago and illustrating using his own words how our thoughts and understanding of this chronic condition have developed over the decades.
LIFESTYLE MODIFICATION, STRUCTURED EDUCATION AND SELF-MANAGEMENT
In 1926, Prof MacLean stated that "there are only two methods by which we can hope to do any good to the diabetic patient:-(a) by the use of suitable diet, and (b) by giving insulin. No drugs given by mouth have any influence whatever on the disease". It was recognised that overweight and obesity were contributory factors in the development of diabetes or 'hepatic glycosuria' and that in these cases "all that is required in many cases is to cut down the amount of food normally consumed; the carbohydrate of the diet must be more or less specially restricted, and the patient should live largely on protein and fat…these patients are usually too fat to begin with, and feel much better when their weight is considerably reduced".
The introduction of insulin following its discovery by Banting and Best in 1922 heralded a new age of diabetes management, which was no longer reliant on severely carbohydrate-restricted diets. 6 While this still remains the case for the management of type 1 diabetes today, very low calorie diets are being used to manage type 2 diabetes and have even been shown to reverse the condition. 7 Bariatric surgery such as Roux-en-Y gastric bypass or sleeve gastrectomy can also lead to improved glycaemic control through significant weight loss. 8 Thirty years after the discovery of insulin, oral therapies such as sulfonylureas (SU) 9 and biguanides 10 became available for the treatment of type 2 diabetes. Almost a century later, oral therapies are also being considered for type 1 diabetes in the form of sodiumglucose cotransporter-2 (SGLT-2) inhibitors 11 and dipeptidylpeptidase IV (DPP-IV) inhibitors. 12 Structured education programmes are considered essential to improve patient motivation, self-management skills and empowerment. The teaching of carbohydrate counting principles and insulin management skills in the Dose Adjustment for Normal Eating programme to patients with type 1 diabetes has been shown to improve quality of life and glycaemic control and is also cost-effective. [13] [14] [15] Structured education on reduced calorie intake and increased physical activity for type 2 diabetes is provided through self-management and lay educator support in the Diabetes Education and Self-Management for Ongoing and Newly Diagnosed (DESMOND) programme, which demonstrated significant improvement in weight loss, smoking rates, depression levels and cardiovascular risk scores with nonsignificant improvements in physical activity, illness beliefs and glycaemic control. 16 At 3-year follow-up following the 'one-off ' intervention, there continued to be improvement in illness beliefs but no other sustained improvements in biomedical or lifestyle outcomes in DESMOND participants, emphasising the need for ongoing education and self-management support. 17 
PHARMACOLOGICAL THERAPIES Current management of type 2 diabetes
The pharmacological management of type 2 diabetes is based on altering the effects of the 'ominous octet' that lead to hyperglycaemia. 18 The eight pathophysiological mechanisms include reduced insulin secretion from pancreatic β cells, increased glucagon secretion from pancreatic α cells, increased hepatic glucose production, neurotransmitter dysfunction and insulin resistance in the brain, increased lipolysis, increased renal glucose reabsorption, reduced incretin effect in the small intestine and reduced glucose uptake in peripheral tissues such as skeletal muscle, liver and adipose tissue. Currently available glucose-lowering therapies target one or more of these key components (figure 1).
Oral therapies
Metformin and SU have been available for the treatment of type 2 diabetes since the 1950s and remain first and secondline choices following diagnosis. Recent work has identified that metformin selectively inhibits the mitochondrial isoform of glycerophosphate dehydrogenase, reduces cytosolic dihydroxyacetone phosphate and raises cytosolic NADH-NAD ratio, all of which result in reduction in plasma glucose and lactate levels, reduced gluconeogenesis, hepatic glucose secretion and endogenous glucose production. 19 There is also inhibition of food intake possibly by glucagon-like peptide-1 (GLP-1)-mediated effects. 20 Metformin is effective at reducing HbA1c with no risk of hypoglycaemia while being weight neutral or even achieving weight loss. Apart from the rare side effect of lactic acidosis, seldom seen in clinical practice unless there is organ failure, metformin is relatively safe although up to 30% of patients experience troublesome gastrointestinal side effects. Metformin can be used with all other diabetes therapies including insulin and is also used regularly in the management of gestational diabetes and polycystic ovary syndrome. Metformin is associated with improved cardiovascular outcomes in patients with diabetes 3 and may also reduce cancer risk. 21 Insulin sensitisers such as SU and meglitinides stimulate insulin secretion from the β cells of the pancreas and are thus associated with hypoglycaemia and weight gain. They are effective at reducing HbA1c and rapidly lower glucose levels, which is useful in highly symptomatic patients following diagnosis. Older generation SU such as tolbutamide and glibenclamide have been superseded by new versions such as glimepiride, which are shorter-acting reducing risk of hypoglycaemia and more effective, although more expensive. It is not clear how SU affect the risk of cardiovascular complications, 22 and β cell exhaustion is often postulated to reduce long-term efficacy. In the A Diabetes Outcome Progressions Trial, glyburide demonstrated less durable control compared with metformin and rosiglitazone. 23 In the last three decades, several new classes of diabetes oral therapies have been introduced. Thiazolidinediones (TZD, PPARγ agonists) have been available for around 20 years. Mechanisms of action include reduced free fatty acid accumulation, decrease in inflammatory cytokines, increase in adiponectin levels and preservation of β cell structure and function, all leading to improvement in insulin resistance and β cell failure. 24 The first in class, troglitazone, was effective at improving glycaemic control and insulin resistance but was withdrawn from the market following several cases of liver failure. 25 More recent controversies with these agents have been the association of rosiglitazone with increased cardiovascular morbidity and mortality 26 and pioglitazone with bladder cancer, 27 although recent data have provided some reassurance. In carefully selected patients, pioglitazone can be useful for managing type 2 diabetes. 24 The incretin therapies include the subcutaneously injectable GLP-1 receptor agonists, exenatide, liraglutide, lixisenatide, dulaglutide and albiglutide, and the oral DPP-IV inhibitors sitagliptin, saxagliptin, vildagliptin, linagliptin and alogliptin. GLP-1 receptor agonists activate GLP-1 receptors in the small intestine and DPP-IV inhibitors inactivate the enzyme DPP-IV, which normally breaks down GLP-1. These medications increase insulin secretion via β cells as well as reduce glucagon secretion, hepatic glucose production and glucose uptake from the stomach and promote satiety. All these actions result in improved glycaemic control (HbA1c reduction up to 1.6%) with minimal risk of hypoglycaemia and often significant weight loss (up to 8 kg) with GLP-1 agonists and weight neutrality with DPP-IV inhibitors. 28 GLP-1 agonists can be used in conjunction with insulin to optimise control, reduce its weight gain effects and lower daily insulin dose requirements. 29 Currently in the UK, they are licensed by the National Institute for Health and Care Excellence (NICE) for use as triple therapy in type 2 patients with body mass index (BMI)≥35 kg/m 2 or BMI≥30 kg/m 2 if comorbidities such as obstructive sleep apnoea or occupational issues precluding insulin are present. 30 DPP-IV inhibitors can be used safely in worsening renal impairment, with some agents such as linagliptin, which is mainly excreted enterohepatically requiring no dose adjustment even in end-stage renal failure.
The newest agents licensed for type 2 diabetes are the SGLT-2 inhibitors. These agents inhibit SGLT-2 found on the proximal convoluted tubule of the nephron, which are responsible for reabsorption of >90% of glucose from the urinary filtrate, resulting in increased urinary glucose excretion that leads to improved glycaemic control with no risk of hypoglycaemia and moderate amounts of weight loss. 31 SGLT-2 inhibitors such as dapagliflozin, canagliflozin and empagliflozin can be used as second-line or third-line agents in the treatment of type 2 diabetes or in combination with insulin. 32 Based on their mechanism of action, they could potentially be a useful treatment for type 1 diabetes as seen with empagliflozin in rodent models treated with streptozotocin. 33 Several organisations including American Diabetes Association, European Association for the Study of Diabetes and NICE have produced algorithms providing guidance on the stepwise addition of glucose-lowering therapies based on HbA1c targets, efficacy, weight and hypoglycaemia risk and cost (figure 2). 30 34 35 Table 1 summarises the oral and injectable glucose-lowering therapies currently licensed in the UK. Polypharmacy, especially in older patients with other comorbidities, can be associated with diminishing concordance particularly when combined with blood pressure, lipid lowering and antiplatelet therapy, which form part of the routine management of diabetes. A recent analysis suggests that clinical benefit is gained by ensuring concordance in type 1 and type 2 diabetes despite the patient burden of polypharmacy. 36 Insulin formulations and delivery in the management of type 1 and type 2 diabetes Modern developments in insulin therapy have resulted in more physiological combinations of insulin allowing greater flexibility in regimen and tailored to the patient's needs. Long-acting insulins such as glargine and detemir and ultra-long-acting insulins such as degludec can be combined with rapid-acting insulins such as aspart and lispro to provide effective basal bolus therapy more closely reflecting physiological insulin secretion. Degludec, the most recently launched insulin on the market, has an ultralong duration of action and compared with other basal insulins such as glargine is associated with less pharmacodynamic variability and a more stable action profile, resulting in equivalent control and less frequent nocturnal hypoglycaemia. 37 Hypoglycaemia and weight gain remain the two significant side effects of intensive insulin therapy. Severe hypoglycaemia has been linked with increased cardiovascular morbidity and mortality. 38 39 Weight gain, in particular, can be a barrier to the use of insulin in type 2 diabetes and in the UKPDS patients gained 6 kg with insulin therapy compared with 1.7-2.6 kg with SU. 40 
Figure 1
The ominous octet and the target sites for glucose-lowering therapies. DPP-IV, dipeptidyl-peptidase IV; GLP-1, glucagon-like peptide-1; SGLT-2, sodium-glucose cotransporter-2.
More recently, the combination of GLP-1 receptor agonists and insulin has been beneficial in managing the weight gain associated with insulin and the need for high doses in the presence of significant insulin resistance. 29 Reluctance to commence insulin therapy was an issue in 1926 and remains present today due to factors such as fear of hypoglycaemia, weight gain and needle phobia in patients and clinical inertia on the part of healthcare professionals.
"Frequently patients refuse insulin because they think that once they begin to have it insulin must be administered for the remainder of their lives. This is an entirely erroneous view, for there is nothing whatever in insulin treatment which necessitates its continuous use; indeed, it is frequently used for short periods in getting certain patients into the best possible condition for operation. It is quite true that in the majority of cases of severe diabetes insulin has to be continued for the rest of the patient's life, but this is only the case because of the disease being so severe that without insulin death would quickly ensue."
In 1926, the administration of insulin required the use of large glass syringes and needles. Insulin was impure and frequently resulted in infection and lipoatrophy at the injection site. Prior to the era of pre-mixed insulin, insulin analogues and pen devices, injections were painful, frequent and inconvenient. Lipoatrophy is very rare now, although lipohypertrophy due to failure to rotate injection sites is still a common cause of poor insulin absorption and suboptimal glycaemic control. Insulin remains the only realistic treatment option for type 1 diabetes, although now it may be administered either by multiple dose injection (MDI) or continuous subcutaneous insulin infusion (CSII)-the 'insulin pump'. Continuous glucose monitoring systems can improve the efficacy of MDI 41 and reduce rate of severe hypoglycaemia with CSII. 42 Attempts to manufacture oral insulin formulations that are not degraded in the stomach continue in the meantime. 43 Inhaled insulin therapy is being relaunched following improved design of the delivery device in the last five years but concerns remain with regard to long-term efficacy and pulmonary safety. 44 Interestingly, Prof MacLean's assertion that insulin does not need to be continued long term has some basis in modern times. In the relatively rare monogenic forms of diabetes known as maturity onset diabetes in the young (MODY) due in most cases to mutations in glucokinase or hepatic nuclear factor genes, patients may initially be misdiagnosed as type 1 or type 2 diabetes and commenced on insulin only to be later confirmed as having MODY and subsequently managed quite adequately on diet or, in some cases, SU therapy. 45 Another form of diabetes that can be misdiagnosed as type 2 diabetes is latent autoimmune diabetes in adults, a slowly progressive autoimmune condition of late adult onset (usually >35 years), which is initially managed on oral therapy for at least six months after diagnosis but thereafter requires insulin treatment. Some studies have also shown that use of subcutaneous or intravenous insulin in the first few weeks following diagnosis of type 2 diabetes can ameliorate glucotoxicity and preserve β cell function. 46 Once glycaemic control is achieved with early insulin therapy, oral hypoglycaemic agents can be commenced. Concerns over increased hypoglycaemia risk, weight gain, unclear cancer risk and lack of trial data of positive cardiovascular outcomes support discontinuation of insulin therapy following early initiation and stabilisation of glucose levels. 
DIABETES MONITORING Current management
Monitoring the efficacy of diabetes control has improved with the introduction of better techniques for identifying elevated urinary and plasma glucose and ketone levels. Prof MacLean wrote that "when diet is tried in a true diabetic case the method adopted is to starve the patient until the urine is free from sugar, and then to give gradually increasing amounts of food until a diet is obtained which contains the necessary amount of nourishment for the patient without producing glycosuria or ketosis". Urinary glucose monitoring is now only used infrequently as a method for indicating good control and has been superseded by plasma glucose monitoring especially when patients are on insulin or glucose-lowering treatments that can cause hypoglycaemia. However, urinary glucose monitoring is not appropriate in patients on SGLT-2 inhibitors as glycosuria is the mechanism of action. Capillary glucose meters use increasingly sophisticated technology to increase patient safety and overall user experience, for example, by enabling graphs to be downloaded on a computer, connecting to mobile phone apps and helping to adjust insulin doses according to carbohydrate portions. While continuous glucose monitoring cannot be provided to most patients due to cost and complexity, self-monitoring of plasma glucose remains a patient-friendly, cheap and portable method, and a recent study confirmed that reasonable accuracy can be obtained in clinical practice. 48 Plasma ketone meters can help increase safety by indicating if an unwell patient with type 1 diabetes is developing ketoacidosis and requires hospital admission. The very recent introduction of flash glucose monitoring devices (Abbott Freestyle Libre), which do not require any calibration with daily capillary glucose testing, may transform ease of monitoring in patients for whom frequent finger prick tests are necessary although they are not yet available via the National Health Service.
Since the 1970s, glycosylated haemoglobin (HbA1c), which is based on the glycosylation of the terminal A1c portion of the haemoglobin molecule over the 120-day lifespan of the red blood cell, has been used to monitor the effectiveness of diabetes management. More recently, HbA1c measurements have been standardised internationally with the units changing from percentage to mmol/mol. 49 HbA1c is now internationally accepted as a reliable test for diabetes diagnosis and screening.
DIABETES INPATIENT CARE
Diabetes is a disease in which the body is more or less incapable of using food; consequently, there results an accumulation of various waste products in the body which ultimately, in the absence of suitable treatment, give rise to the toxic condition known as diabetic coma.
Prof MacLean was concerned about the risks of untreated diabetes leading to coma that occur with either diabetic ketoacidosis (DKA) mainly in type 1 diabetes or hyperglycaemic hyperosmotic syndrome (HHS) in type 2 diabetes. These medical emergencies are associated with considerable morbidity and mortality, around 1% for DKA and up to 20% with HHS due to greater patient age and significant comorbidities. 50 Considerable advances in intensive care therapy units have improved the risks associated with these emergencies, but patient and healthcare professional education is still required to reduce the risk of hospital admissions by reiterating the 'sick day rules' and ensuring timely assessment and treatment of precipitating factors such as infection. While the aim of diabetes management is to keep the patient out of hospital as much as possible, national inpatient guidelines and protocols have been developed to ensure that standards are maintained and length of stay is as short as possible. 51 While not being the main cause for admission in the majority of cases, more than one in six hospital beds were filled by a patient with diabetes according to a UK national audit in 2014. 52 Increased hyperglycaemia on admission is associated with longer length of stay, 28-day mortality and readmission. 53 Iatrogenic errors due to delays in timing and administration of insulin and oral hypoglycaemic agents in diabetes inpatient care are a significant cause of morbidity and mortality. 54 The MDT approach is a cornerstone in the current management of diabetes both in hospital and in the community. The patient is likely to be in contact with numerous healthcare professionals during the course of their life including the consultant diabetologist, diabetes specialist nurse, dietitian, general practitioner, practice nurse, podiatrist, psychologist and many other specialties including ophthalmology, vascular surgery, cardiology, stroke and renal services. Holistic management with MDT support and engaging patients and their families in discussion regarding treatment is now considered the optimal strategy for diabetes care. 55 
COMPLICATIONS
Hepatic glycosuria is extremely uncommon in the young, but is very common in the aged and middle aged. It may give rise to certain symptoms such as neuritis, pruritus, retinitis, trophic disturbances, and general weakness of the muscles, but is never associated with the wasting and acidosis which accompanies true diabetes.
When Prof MacLean wrote his review, most patients with type 1 diabetes died early on in the disease due to lack of insulin, and he therefore assumed that the chronic macrovascular complications of cardiovascular, cerebrovascular and peripheral vascular disease and microvascular complications of retinopathy, nephropathy and neuropathy, only afflicted those with type 2 diabetes. Nearly a century later, these complications remain a significant cause of morbidity and mortality in both types of diabetes, especially if glycaemic control and associated conditions such as hypertension and hyperlipidaemia and lifestyle factors such as smoking and obesity are not adequately managed. Complications are often detected at diagnosis in patients with type 2 diabetes as it can remain undiagnosed for up to 12 years before presentation. In type 1 diabetes, complications usually develop 10-15 years following diagnosis. The annual review is an important way of monitoring for complications and ensuring timely referral to appropriate specialist services.
Cardiovascular disease
Patients with diabetes have a higher risk of cardiovascular mortality compared with the general population. 56 The management of cardiovascular risk factors is paramount to good diabetes outcomes. Patients should be encouraged to stop smoking, consume a low-fat low-sugar diet, increase physical activity, reduce alcohol consumption and achieve normal body weight in order to minimise the risk of cardiovascular events. Often, patients are managed with multiple agents including antihypertensive medications (three or more different classes can be necessary), lipid-lowering agents such as statins and antiplatelet agents such as aspirin.
Improved cardiovascular outcomes are achieved by intensive management in type 1 diabetes as indicated by Epidemiology of Diabetes Intervention and Complications (EDIC), a 9-year follow-up of the DCCT cohort. 2 Interestingly, this has not been demonstrated as conclusively in type 2 diabetes with studies such as UKPDS, 40 Action in Diabetes and Vascular disease: PreterAx and Diamicron-MR Controlled Evaluation (ADVANCE), 57 Action to Control Cardiovascular Risk in Diabetes (ACCORD) 58 and Veterans Affairs and Diabetes Trial. 59 A legacy effect of previous intensive glucose and blood pressure control leading to improvement in cardiovascular outcomes was demonstrated by both DCCT-EDIC and UKPDS. 3 The increased thrombotic tendency associated with diabetes indicates that antiplatelet therapy would be beneficial. While the use of aspirin for secondary prevention in diabetes is established by large trials, 60 the evidence for primary prevention is less well substantiated in two trials showing no significant benefit. 61 62 The results of large-scale multicentre randomised controlled trials such as Aspirin and simvastatin Combination for Cardiovascular Events Prevention Trial in Diabetes 63 are awaited to confirm the efficacy of aspirin in primary prevention.
Microvascular complications
Diabetes remains the most common cause of blindness in the working age group of the Western world. The establishment of national retinal screening programmes in the UK has improved the detection and early referral to ophthalmology services of patients with diabetic retinopathy and maculopathy. Panretinal photocoagulation and newer therapies such as injectable inhibitors of vascular endothelial growth factor can prevent worsening of proliferative retinopathy and onset of visual impairment. 64 Patients with diabetic foot ulcers due to peripheral neuropathy and/or vascular disease are at risk of gangrene and amputation. Multidisciplinary foot clinics involving diabetologists, diabetes specialist nurses, podiatrists, vascular surgeons and microbiologists can ensure that acute ulcers are managed using established guidelines to effectively reduce the risk of eventual amputation and significant deterioration in quality of life for patients. 65 66 End-stage renal disease leading to dialysis and/or renal transplantation is most commonly due to diabetes in the Western world. Screening for early signs of renal disease by measuring renal function and urinary albumin-creatinine ratio (ACR) annually ensures that management can be optimised and drugs such as ACE inhibitors that normalise ACR and/or reduce the progression of chronic kidney disease can be introduced in a timely fashion. 67 
FUTURE DIRECTIONS OF CARE
This glycosuria is usually not serious, and may go on for 20 years or more without causing any bad effects, while true diabetes, unless treated by insulin, usually proves fatal in from four to five years.
Prof MacLean's prognosis remains true to this day in that insulin remains the only treatment option for type 1 diabetes and the eventual therapy for type 2 diabetes. However, the Holy Grail in diabetes research is prevention and cure of this insidious disease that can only be achieved by preserving or increasing β cell function and mass using strategies such as immunomodulation, immunoisolation and pharmacological therapies. 4 Prevention of type 1 diabetes remains elusive due to a lack of understanding of the underlying metabolic, genetic and immunological causes for its development. 4 Prevention of type 2 diabetes by optimising lifestyle modification or using metformin in pre-diabetes has been adequately demonstrated by clinical trials such as the Diabetes Prevention Program but is difficult to translate into real-world clinical practice. 68 There has been some interesting work in immunomodulation using antigen-specific and non-antigen-specific agents. For example, glutamate decarboxylase 65 has been identified as an antigen-specific immune agent that can reverse β cell destruction in mice, 69 although this has not been replicated yet in human models. 70 In the future, stem cell therapy may prove to be a way of curing diabetes. Autologous non-myeloablative haematopoietic stem cell transplantation preceded by high-dose cyclophosphamide has been shown to increase C-peptide levels and insulin independence in 93% of newly diagnosed type 1 diabetes patients, although the mechanism of action remains unclear. 71 There has been much pioneering work on whole pancreas and islet cell transplantation, which offers a real hope of cure. Transplantation is currently restricted to those with disabling hypoglycaemia or highly erratic glycaemic control and is limited by scarcity of donor tissue and specialist transplant centres as well as problems with transplant rejection and side effects of immunosuppressive drugs. 72 Between 2007 and 2010, it was reported by the Collaborative Islet Transplant Registry that 44% of islet cell recipients were insulin independent at 3 years, almost double that a decade earlier. 73 This improvement has been achieved by standardised management through the Edmonton protocol, better immunosuppression strategies and improved islet engraftment. 72 Meanwhile, technological advances have resulted in a mechanical implantable pancreas, which does not require any input from the patient with regard to insulin administration or glucose monitoring. For example, an artificial bihormonal pancreas, delivering both insulin and glucagon, has been compared with standard insulin pump therapy and has been shown to be clinically beneficial in type 1 diabetes. 74 With this 'bionic' pancreas, the device automatically senses glucose levels and sends these data to the insulin delivery system to enable the accurate administration of an algorithm-derived dosage of insulin. Participants were able to achieve better glycaemic control without hypoglycaemia with this device over 5 days compared with pump therapy. 74 As the technology is still relatively underdeveloped, it is likely to take several more years, if not decades, before this device is routinely available in clinical practice. The intestinal microbiome is a focus of considerable therapeutic interest in the management of obesity and type 2 diabetes. 75 Changes have been observed in the microbiota composition of obese subjects, which may respond to interventions such as faecal transplantations. As obesity is one of the major risk factors for type 2 diabetes, such manipulations may be a future pathway for prevention.
CONCLUSION
Ninety years ago, at the dawn of insulin discovery, Prof MacLean clearly highlighted in his Postgraduate Medical Journal article the considerable challenges faced by patients diagnosed then with diabetes and outlined his strategies for optimising care. Many decades later in the early 21st century, the focus of modern diabetes management is to provide holistic and individualised patient care based on structured education, selfmanagement and safe and effective glucose-lowering therapies while modifying cardiovascular risk factors, especially as cardiovascular disease remains the commonest cause of mortality for patients with diabetes. As our understanding grows of the underlying pathophysiological mechanisms for hyperglycaemia, more targeted treatments and procedures continue to be successfully developed. As a consequence, we can hope that, in the next 90 years, there will be more effective management of the patient with diabetes, with strategies for prevention and ultimately cure of diabetes on the horizon.
Main messages
▸ Type 1 and type 2 diabetes are managed holistically by a combination of lifestyle modifications and glucose-lowering therapies. ▸ Structured education is now a well-established and essential component of type 1 and type 2 diabetes management. ▸ New classes of glucose-lowering therapies need to be combined with long-standing pre-existing therapies and individualised to the patient with regard to efficacy, hypoglycaemia risk, weight, adverse effects and cost. ▸ Technological advances in the late 20th and early 21st centuries have enabled better monitoring of glucose levels and alternative administration of insulin (the 'insulin pump').
Current research questions
▸ Can we restore β cell function and mass to patients with diabetes and thus prevent its progression? ▸ What are the long-term cardiovascular benefits of currently available glucose-lowering therapies? ▸ Will the 'bionic pancreas' find a place in clinical diabetes management? ▸ What role will the intestinal microbiome play in the future management of diabetes and obesity? ▸ Can we find a cure for diabetes? 
